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5Umma ry
T h i s  t h e s i s  d e a l s  w i t h  t h e  r e s u l t s  o f  t h e  i m p l e m e n t a t i o n  o f
m i c r o p r o c e s s o r  t e c h n o l o g y  i n  a u t o m a t i c  t i t r a t i o n  e q u i p m e n t  t o  o b t a i n
a  v e r s a t i l e  s y s t e m  f o r  p h a r m a c e u t i c a l ,  c h e m i c a l  a n a l y t i c a l  a n d  o p t i -
m i z a t i o n  r e s e a r c h  p u r p o s e s .
T h e  s u b j e c t  o f  t h e  f i r s t  p a r t  i s  a  b r i e f  d e s c r i p t i o n  o f  c o m p u t e r s
i n  g e n e r a l ,  c o m p u t e r s  i n  a n a l y t i c a l  c h e m i s t r y  a n d  ( m i c r o ) c o m p u t e r s
i n  t i t r a t i o n  a n a l y s i s  i n  p a r t i c u i a r .
T h e  s e c o n d  p a r t  d e a l s  w i t h  t h e  c o n s t r u c t i o n  o f  t h e  I n t e r s i l
i l ' 1  6100  m ic rocompu te r - con t ro l  l ed  t i t r a t i on  sys tem.  Ha rdware  l emen ts
deve loped  a t  0u r  own  e lec t ron i c  depa r tmen t  a re  desc r i bed  i n  chap te r
2 ,  such  as  t he  re lay  i n te r face  boa rd ,  t he  pH /mV me te r  i n te r face
b o a r d ,  t h e  b u r e t t e  i n t e r f a c e  b o a r d  a n d  t h e  d i g i t a l  c a s s e t t e  r e c o r d e r
i n te r face  boa rd  and  the i r  connec t i ons  t o  t he  e lemen ts  deve loped  a t
o t h e r  e l e c t r o n i c  d e p a r t m e n t s  o f  t h e  G r o n i n g e n  S t a t e  U n i v e r s i t y .
The  so f twa re  pa r t  o f  t he  sys tem j s  t he  sub jec t  o f  chap te r  3 .  A
v e r s a t i l e  t i t r a t i o n  p r o g r a m  i s  d e s c r i b e d ,  w h i c h  o f f e r s  t h e  p o s s i b i l  i -
t i e s  o f  c o n t i n u o u s  a n d / o r  i n c r e m e n t a l  t i t r a n t  d e l i v e r y ,  i n c r e m e n t a l
d e l i v e r y  w i t h  f i x e d  o r  c a l c u l a t e d  v o l u m e  i n c r e m e n t s  a n d  s e v e r a l  w a y s
o f  e q u i v a l e n c e  p o i n t  d e t e c t i o n .  T i t r a t i o n  p a r a m e t e r s  u c h  a s  w a i t i n g
t i m e ,  v o l u m e  i n c r e m e n t  s i z e ,  s t a b i l i t y  c r i t e r . i a  a n d  l i m i t s  c a n  b e
c h o s e n  i n  a n  i n t e r a c t i v e  w a y .
T h e  t h j r d  p a r t  d e s c r i b e s  t h e  e v a l u a t i o n  o f  t h e  s y s t e m .  I n  c h a p -
te r  4  a  compar i son  i s  made  be tween  th ree  commerc ia l l y  ava i l ab le
equ ipmen t  bu re t t e  t i ps  and  one  homemade .  The  dynamic  behav iou r  o f
t h e  e q u i p m e n t  i n  t h e  t i t r a t i o n  p r o c e s s ,  t h e  r e s p o n s e  t i m e  o f  t h e
b u r e t t e  t i p s  a n d  d i f f u s i o n  c h a r a c t e r i s t i c s  a r e  a n a l y s e d  u s i n g  c o n t r o l
e n g  i n e e r i  n g  p r i  n c  i  p 1  e s  .
Da ta  acqu i s i t i on ,  da ta  t r ea tmen t  and  da ta  i n te rp re ta t i on  a re  t he
s u b j e c t s  o f  c h a p t e r  5 .  R e a l  t i m e  w e i g h t e d  d i g i t a l  f i l t e r i n g  i s  i n t r o -
d u c e d  i n  t i t r a t i o n  a n a l y s i s  a n d  t h e  r e s u l t s  a r e  c o m p a r e d  t o  t h e
c l a s s i c a l  m e t h o d s  o f  e q u i v a l e n c e  o o i n t  d e t e c t i o n  s u c h  a s  t h e  s e c o n d
1 0 1
d e r i v a t i v e  m e t h o d  a n d  c o r r e c t i o n  m e t h o d s  l i k e  K e l l e r - R i c h t e r .  T h e  c o n -
c l u s i o n  i s  t h a t  w e i g h t e d  d i g i t a l  f i l t e r i n g  l o w e r s  t h e  d e t e c t i o n  I  i m j t
and  can  speed  up  the  t i t r a t i on  p rocess  w i thou t  l oss  o f  accu racy .
T h e  f o u r t h  p a r t  ( c h a p t e r  6 )  d e a l s  w i t h  t h e  p h a r m a c e u t i c a l  p p l i c a t i o n s .
I t  i s  a  con t r i bu t i on  t o  t he  be t te r  unde rs tand ing  o f  t he  ac t i v i t y  o f
s i l v e r  s u l f a n i l a m i d e  c o m p o u n d s .  T h e  d i s s o c i a t i o n  c o n s t a n t s  o f  s u l f a n i l -
a m i d e s  a n d  t h e  s t a b i l  i t y  c o n s t a n t s  o f  t h e i r  r e l a t e d  s i l v e r  c o m p l e x e s
a re  de te rm ined .  The  l a t t e r  was  done  by  means  o f  a  measu remen t  o f s i l -
ve r  and  hyd rogen  i on  concen t ra t i on  a t  t he  same t ime .
Samer
ge st t
c e u t .
He t  (
comp(
( m i o
6 1 0 0
0 n q e l




S I L Y
f l  e x
b i e d
vo l  u




I n  I
h a  n ,
g e d
L  I J
0 e n
102
